Introduction
Trachytic volcanism can be developed in many tectonic environments such as continental rifts (Baker, 1987; Peccerillo et al., 2003) , plume-induced regions (Lightfoot et al., 1987; Ashwal et al., 2016) , subduction zones (Clark et al., 1982; Duggen et al., 2005; Gülmez et al., 2016) , and postcollisional tectonic settings (Peccerillo and Taylor 1976; Chung et al., 2005) . Among these, postcollisional settings are particularly important because they can give valuable information about the building stages and evolution of the freshly accreted lithospheric domains without any influence of an actively subducting slab (e.g., Guo et al., 2015) . Petrogenesis of postcollisional trachytic rocks and potassic magmatism do not have a unique mode of generation in all cases, and the process can be governed by different orders of partial melting, fractional crystallization/assimilation, and magma mixing depending on the tectonomagmatic behavior of the studied systems (e.g., Conticelli et al., 2009 ). On the other hand, postcollisional lithospheric domains are generally already metasomatized by the previous subduction, collision, and accretion event; thus, the source area and the generation of the trachytic/potassic volcanism can be strongly influenced by different and heterogeneous components (e.g., Prelević et al., 2013; Gülmez et al., 2016; Wang et al., 2017) .
In past decades, the trachytic rocks from the postcollisional Cenozoic (middle Eocene) magmatic series of Turkey, and particularly the region along the northern part of the İzmir-Ankara-Erzincan suture zone (IAESZ), have been documented in different cases (Keskin et al., 2008 and references therein; Temizel et al., 2012; Arslan et al., 2013; Yücel et al., 2014 Yücel et al., , 2017 . Petrological evolution of some portion of these rocks is explained by postcollisional delamination-governed tectonomagmatic processes together with assimilation-related modifications (Temizel et al., 2016; Yücel et al., 2017) . However, the generation of coevally developed trachytic units along the other parts of the IAESZ is poorly documented and the petrogenesis of these units needs to be clarified. Here, we give an example of trachytic volcanism that developed nearly coevally around both sides of the IAESZ long after the subduction of the northern Neo-Tethyan slab (~25 Ma.). Trachytic volcanism in our case was developed on the northern (Almus region, Pontides) and southern (Yıldızeli region, Central Anatolian Crystalline Complex (CACC)) continental blocks in a postcollisional extensional setting during the waning stages of the widespread Middle Eocene magmatism.
In this study we utilized 1:25,000 scale field mapping together with bulk-rock geochemistry, isotope geochemistry, and Ar-Ar geochronology techniques in order to understand the generation of trachytic volcanism around both sides of the IAESZ. We show that the trachytic volcanic units that developed on drastically different tectonic blocks were generated nearly coevally in time and space. Thus, we also show that they shared a common metasomatized source area and experienced similar geochemical evolution within the crustal levels by fractional crystallization and different amounts of assimilation-related modifications.
The Anatolian Plate has undergone a complex tectonic evolution, which was shaped by the obliteration of different portions of the Tethyan Ocean, collision of the different tectonic blocks, and subsequent syn-to postcollisional magmatism since the Paleozoic (Şengör and Yılmaz, 1981; Yilmaz et al., 1997b; Okay and Tüysüz, 1999) . The vanishing of the northern branch of the Neo-Tethyan ocean during the Cretaceous and subsequent collision of the Pontides and Anatolide-Tauride microcontinents with the CACC in the Paleocene gave rise to a long and narrow ophiolitic mélange belt called the IAESZ at the northern part of the Anatolian Plate (Şengör and Yılmaz, 1981; Okay and Tüysüz, 1999) (Figure 1a ). Around both sides and along this suture zone, postcollisional Eocene magmatism (particularly Middle Eocene) developed through the western to eastern part of the Anatolian Plate and is represented by granitoids (Harris et al., 1994; Genç and Yılmaz, 1997; Topuz et al., 2005; Arslan and Aslan, 2006; Okay and Satır, 2006; Karslı et al., 2007 Karslı et al., , 2011 Boztuğ, 2008; Karacık et al., 2008; Ustaömer et al., 2009; Altunkaynak et al., 2012; Gülmez et al., 2013; Öztürk, 2015, Özdamar et al. 2017) , gabbroic intrusions (Boztuğ et al., 1998; Temizel et al., 2014; Eyuboglu et al., 2016) , and calcalkaline, mildly alkaline, and potassic/shoshonitic volcanic products (Figure 1b; Peccerillo and Taylor, 1976; Keskin et al., 2008 and references therein; Karslı et al., 2011 , Kaygusuz et al., 2011 Arslan et al., 2013 and references therein; Aydınçakır and Şen, 2013; Dokuz et al., 2013; Gülmez et al., 2013; Aslan et al., 2014; Aydınçakır, 2014 , Sipahi et al., 2014 Yücel et al., 2014; Kasapoğlu et al., 2016; Temizel et al., 2016) .
Postcollisional Eocene magmatic units in the NE part of Turkey developed along both sides of the IAESZ and cover both tectonic blocks (Pontides and CACC) with a region-wide angular unconformity ( Figure 1b ; Yilmaz et al., 1997a; Keskin et al., 2008) . The early Eocene phase of this magmatism developed during the late stages of the collisional period between the Pontides and CACC blocks and is generally marked by adakitic (Topuz et al., 2005; Eyüboğlu et al., 2011; Karslı et al., 2011) and scarce calc-alkaline geochemical magmatic units (Aydınçakır, 2014) . Subsequent middle Eocene magmatism is more voluminous and diverse in terms of geochemistry and crops out along the whole range of the IAESZ (Keskin et al., 2008 and references therein) . Middle Eocene volcanic units along the IAESZ are generally found within the similar volcanosedimentary successions that crop out along the western to eastern portion of the northern part of the Anatolian Plate. Depending on the similarities in terms of stratigraphy and bulk-rock geochemistry of the intercalated lavas, Middle Eocene volcanosedimentary sequences along the IAESZ range are collectively investigated as the Middle Eocene Volcano-Sedimentary Belt (MEVSB; Keskin et al., 2008) . In general, MEVSB successions contain shallow marine sedimentary units (fossiliferous limestone-sandstone) at their lowermost parts and subaerial subalkaline-to-alkaline volcanic units through the middle to uppermost parts of their successions (Keskin et al., 2008) . Along the eastern part of the IAESZ, middle Eocene volcanosedimentary units that are identical to the MEVSB crop out along two W-E trending belts in the vicinity of the towns of Almus (Pontides) and Yıldızeli (CACC), respectively (Yilmaz et al., 1997b; Göçmengil et al., 2016) .
Geological features of the study area
The Middle Eocene volcanosedimentary units in the Almus and Yıldızeli areas developed on different basements. In the Almus (Tokat) area, basement units consist of Paleozoic-Mesozoic Tokat Massif and Bakımlıdağ Complex units (Yılmaz, 1984; Bozkurt and Koçyiğit, 1996; Özcan and Aksay, 1996; Yilmaz et al., 1997a; Sümengen, 2013a Sümengen, , 2013b . The Tokat Massif comprises low-grade metamorphic units (metabasite, marble, serpentinite, mica-schist, amphibolite, and scarce blueschist). The Bakımlıdağ Complex is made up of gabbro, serpentinite, and cross-cutting dolerite dikes. All these basement units are unconformably overlain by Middle Eocene volcanosedimentary successions. Neogene sedimentary units and Quaternary sedimentary successions are the youngest units in the area (Figure 2 ). The Yıldızeli area is situated at the southern part of the IAESZ. The basement units along this area are made up of metamorphic and magmatic units of CACC (Kırşehir Block) and IAESZ units (Figure 2 ; Yilmaz et al., 1997a) .
CACC units in the Yıldızeli area are represented by marble, quartzite, phyllite, mica-schist, and scarce garnet amphibolite together with plutonic units. In the literature, metamorphic units in this area were reported to be the Akdağ metamorphics (Tatar, 1977; Gökten, 1993) , Yıldızeli metamorphics (Alpaslan et al., 1996) , and Akdağmadeni metamorphics (Yılmaz, 1984) . The age of metamorphism was depicted as between 68 and 77 Ma by the K-Ar method (Alpaslan et al., 1996) . Plutonic units in the CACC are represented by small-scale granitic and syenitic intrusions. A distinct and relatively large plutonic unit, which is called the Banaz syenite, crops out at the NE part of the Yıldızeli area (Figure 3) . The crystallization age of the Banaz Syenite is constrained by the Ar-Ar method to be 68.93 ± 2.13 Ma and 75.76 ± 1.46 Ma by mixed biotite and amphibole separates (our own unpublished data).
IAESZ units along the Yıldızeli area are represented by two main rock groups: i) an accretionary complex consisting of fault-bounded blocks and tectonic slices of metabasite, gabbro, serpentinite, amphibolite, chert, pillow-lava, gabbro, and dolerite (Tatar, 1977; Yılmaz, 1984; Yilmaz et al., 1997b; Çörtük et al., 2016) and ii) the Hıdırnalı Group, which is made up of a highly deformed mixture of sandstone-shale alternation (like wild flysch), epiclastic sandstone, basaltic lava flows, scarce pyroclastic units together with pelagic limestone, serpentinite, and pillow lava blocks. Some parts of these units were previously described as the Kılıçlı Olistostrome (Yılmaz 1984; Yılmaz et al., 1995) , Boğazköy Formation (Yılmaz et al., 1995) , and Paleogene Flysch (Tatar, 1977) . The tectonic setting of the Hıdırnalı Group was interpreted as a remnant fore-arc basin that was active throughout the closure and suturing stages of the northern branch of the Neotethys Ocean (Yilmaz et al., 1997a; Keskin et al., 2008 In both areas, middle Eocene volcanosedimentary sequences show a remarkably similar stratigraphic order (Figures 4a and 4b) (Yılmaz, 1984) , Doğanşar Formation (Terlemez and Yılmaz, 1980) , Çökelikkışla Formation, and Kadıvakfı Limestone (Özcan and Aksay, 1996) . In order to avoid confusion we collectively name all of these units the Almus Group.
The volcanosedimentary units in the Almus area have flat dips through the north and crop out along the E-W and NW-SE directions. The sedimentary part of the sequences contains basal conglomerates, fossiliferous sandstones, and coal-bearing sandstone-conglomerate alternations. The volcanic unit in the sequences, which we call the Almus volcanics, contains lava flows, brecciated lavas, volcanoclastic flow breccias, and epiclastic units together with dikes, necks, and plugs. The Almus Group is covered by Neogene and Quaternary sedimentary successions. The E-W oriented Almus Fault zone cuts and disrupts the primary relationships within the Almus Group (Bozkurt and Koçyiğit, 1996) .
Lava flows and volcanoclastic lithologies are intercalated with each other in random order throughout the entire range of the Almus Group. Lava flows are represented by two different episodes, as depicted in stratigraphy and Ar-Ar ages (Göçmengil et al., 2017) . The first episode contains two different subgroups: the primary subgroup contains basaltic andesite, andesite, dacitic lava flows and is generally situated at the lower levels of the Almus Group. The secondary subgroup constitutes basaltictrachyandesites, pyroxene-bearing basaltic andesites, and olivine basalts and becomes dominant through the upper parts of the Almus Group. The final volcanic episode of volcanism in the Almus Group is represented by trachytic dikes and plugs, which are mainly situated at the eastern parts of the Almus region.
Trachytic dikes and plugs display NW-SE, E-W, and NE-SW orientations and they generally intrude into the red epiclastic sandstones of the Almus Group (Figure 5a ). Their widths vary from 5-10 m to 300-400 m. Trachytic suites. Most of the trachytic lavas are extensively altered and argillization and hematitization are common. MEVSB units in the Yıldızeli region are investigated as Pazarcık volcanics in the literature (Alpaslan, 2000) . However, the age of the Pazarcık volcanics is not precisely constrained and they may correspond to the older volcanic units that are dispersed along the Hıdırnalı Group. For that reason, in a similar manner to the naming of the Almus Group, we investigated the Middle Eocene successions along the Yıldızeli area as the Yıldızeli Group. The rock types and depositional character of the Yıldızeli Group are remarkably similar to the Almus Group. Lower levels of the stratigraphic sequences of the Yıldızeli Group consist of shallow marine sedimentary units. In addition, the middle to upper parts of the sequences consist of volcanic, volcanoclastic, and pyroclastic units together with latestage stocks and plugs. Shallow marine sedimentary successions of the Yıldızeli Group are documented as the Tokuş Formation and are well defined in the literature (Yılmaz et al., 1995) . This unit consists of foraminiferabearing sandstone and limestone alternations together with basal conglomerates. In addition, sporadic blocks from the marbles and syenites of the CACC are also found as olistoliths surrounded by the Tokuş Formation sedimentary package. The size of the olistoliths is variable (3-5 to 30-40 m).
Central Anatolian Crystalline Complex
The volcanic part of the Yıldızeli Group, which is here named the Yıldızeli volcanics, also shows similar features with the Almus volcanics in terms of the generation of the two episodic volcanic stages during their stratigraphic evolution. The first episode of volcanism contains andesite, dacite, and basaltic andesite (first subgroup) together with pyroxene basaltic andesite and olivine basalt (second subgroup). The final episode of the volcanism is represented by trachytic stocks and dikes.
Trachytic stocks and dikes of the Yıldızeli area were investigated as Çakmak trachyporphyry (according to the definition of Alpaslan, 1997) or Yukarıçakmak volcanics (Yılmaz et al., 1995) in previous studies. Overall, the trachytic body has a flat, dome-like elliptical shape and approximately covers a surface area of 15 km 2 with a roughly east to west orientation. Additionally, at the southern part of the dome, small trachytic dikes and plugs of various sizes (1-2 to 15-20 m) can also be recognized. The trachytic stock generally does not show prominent lava flow features due to high viscosity, but the eastern part of the trachytic body displays flow foliation. Trachytic stock and dikes cut the sedimentary rocks of the Tokuş Formation with intrusive contacts. At the contact zones, hematitization and silicification are extensively developed, especially at the boundaries with the shallow marine limestones. Additionally, dark-colored, fine-grained monzodioritic/monzonitic enclaves are occasionally found within the trachytic stock. Late-stage quartz and silex veins also cut the trachytes and mark the last stage of the silicic volcanism in the area.
Trachytic stocks and dikes are generally gray, purple, and pale violet in color and are strongly affected by alteration processes. They typically display a porphyritic texture and contain sanidine + plagioclase + biotite + amphibole + quartz ± clinopyroxene phenocrysts (Figure 5c ). Sanidine phenocrysts reach up to 5-6 cm in some areas ( Figure  5d ). However, other phenocrysts are generally represented by smaller fine-grained laths (<0.5 cm). Monzodioritic/ monzonitic enclaves have oblate shapes and their sizes are dispersed in the ranges of 1-2 to 30-40 cm (Figure 5e ). Enclaves display sharp contacts with the host trachyte. In the eastern part of the trachytic stock in the Yıldızeli area, rare epiclastic sandstone horizons, which were developed between the trachytic lavas, are occasionally found. The thickness of the epiclastic units vary from 1-2 cm to 50-60 cm and display purple and grey colors (Figure 5f ).
Petrography
In both areas, trachytic lavas display similar porphyritic and 'trachytic' textures ( Figure 6a ). Trachytic lavas of the Almus region are phenocryst-poor (avg. 20%-30%) compared to the Yıldızeli samples (50%-65%) ( Table 1 ). The major phenocryst phases for trachytic suites from both regions are represented by sanidine + plagioclase (An 10-40 ) ± biotite ± amphibole + opaque minerals (mainly represented by ilmenite) ± clinopyroxene ± quartz and accessory apatite phenocrysts (Figures 6a and 6b) . One important distinction between the two areas is that the amphibole phenocrysts are only detected in the Yıldızeli trachytic lavas.
Sanidine constitutes the main phenocryst phase with apparent Carlsbad twinning and it occasionally contains inclusions of biotite. Amphibole and biotite phenocrysts have euhedral shapes and generally display no apparent zoning. Biotite phenocrysts are fine-grained (<0.3 mm) and display kink bands (Figure 6c ), probably due to contraction and bending during the flow propagation. Contrary to the other mafic phases, clinopyroxene phenocrysts are sparse and generally display irregular boundaries or patchy textures with surrounding matrix. Disequilibrium textures along most of the clinopyroxenes might be indicative of an antecryst/xenocrystic origin ( Figure 6d ). Quartz phenocrysts in some samples display clear reaction patterns and magmatic corrosion with the matrix of the host lava and they can also be xenocrystic in origin ( Figure 6e) .
In all samples, argillization is quite dominant and both feldspar phases are strongly altered to kaolinite and smectite minerals. In addition, mafic phenocrysts are commonly replaced by opaque phases, which commonly display pseudohexagonal outlines. Monzodioritic/monzonitic enclaves of the Yıldızeli area contain sanidine + amphibole + plagioclase + opaque minerals + rare clinopyroxene ( Figure 6f ). fTexturally, enclaves display subophitic and poikilitic features. Alkali feldspars have euhedral shapes and are usually finer grained compared to the host lava (<0.3 cm). Amphiboles display acicular and/or star-like shapes. Clinopyroxenes in the enclaves are euhedral and are recognized easily by their cleavages and purple-violet birefringence colors. Contrary to host trachytic lavas, monzodioritic/monzonitic enclaves are less affected by the alteration; however, smectitization is common along the feldspars.
Analytical techniques
Bulk-rock geochemistry of thirteen lava samples and two monzodioritic/monzonitic enclaves were performed at ACME Analytical Laboratories Ltd. (Bureau Veritas), Canada. The major and trace element compositions were measured by ICP-AES after samples of 0.2 g of rock powder were fused with 1.5 g of LiBO 2 and then dissolved via four acid-digestion steps. The loss on ignition was determined by the weight difference after ignition at 1000 °C. The total iron concentration was expressed as Fe 2 O 3 . The detection limits are in the range of 0.001 to 0.1 weight percent (wt.%) for major element oxides, 0.1 to 10 ppm for trace elements, and 0.01 to 0.5 ppm for the rare earth elements (REEs). Calibration and verification standards, together with reagent blanks, were added to the sample sequence.
Whole-rock Sr and Nd isotope analyses were made at the Radiogenic Isotope Laboratory of the Middle East Technical University Central Laboratory by using the standard cation-exchange techniques explained by Köksal and Göncüoğlu (2008) . Sr and Nd isotopic data were detected by using a Thermo Finnigan Triton thermal ionization mass spectrometer in static multicollection mode. Nd/ 144 Nd = 0.7219, respectively. Sr NIST SRM 987 and Nd La Jolla standards were deduced as 0.710242 ± 10 (n = 3) and 0.511849 ± 10 (n = 2), respectively. No corrections were applied to Nd and Sr isotopic compositions for instrumental bias. Analytical uncertainties are given at the 2σm level. 40 Ar/ 39 Ar radiometric age determinations have been carried out on two different trachytic lava flows from the Almus and Yıldızeli areas. Sanidine phenocrysts are extracted to constrain the crystallization age of the trachytic lava flows. 40 Ar/ 39 Ar age determinations were done at the Auburn Noble Isotope Mass Analysis Laboratory (ANIMAL) facilities in Auburn, AL, USA. The extractions of phenocrysts were undertaken by crushing and sieving. Afterwards, the samples were washed with deionized water. A magnetic separator was used to avoid undetermined iron-oxide-bearing (altered) and/or inclusion-bearing phenocryst assemblages. The possible phenocrysts for age determination (0.5 mm to 1 mm) were hand-picked under a binocular and washed again with deionized water. Selected grains were wrapped in aluminum disk with an FC-2 monitor (age = 28.02 Ma.; Renne et al., 1998) along with a CaF 2 flux monitor and irradiated at the McMaster University Research Reactor in Ontario, Canada.
The ANIMAL facility is equipped with a low-volume, ultrahigh-vacuum, 90° sector, high-sensitivity 10-cmradius sector mass spectrometer and automated sample extraction system (based on a 50-W Synrad CO 2 laser) for analysis of different minerals.
All of the statistical 40 Ar/ 39 Ar ages in this study are quoted at the 95% confidence level, whereas errors in individual measurements are quoted as one standard deviation (1σ). Data handling and interpretation of statistical ages were done using Microsoft Excel and Isoplot (Ludwig, 2003) . The plateau in this study was defined as at least three or more contiguous increments containing more than 50% of the 39 ArK in three or more contiguous steps with no resolvable slope among them.
Results

Radiometric age determinations
Due to extensive alteration of the trachytic samples, stepwise 40 Ar-
39
Ar age determinations were only applied to sanidine separates. A sanidine phenocryst from the Almus trachytic plug gave a well-defined age spectrum of 41.9 ± 0.048 Ma (Figures 7a and 7b ). In addition, another sanidine phenocryst from the Yıldızeli trachytic stock gave a similar but younger crystallization age (Figures 7c and 7d ; 40.526 ± 0.086 Ma). These results show that the trachytic lava flows are Middle Eocene in age and postdate the first episode basic volcanism. However, a single mineral data point from each area can represent only a limited snapshot of the magmatic reservoir that leads the development of the trachytic volcanics, which should be also explored by the combined approach of different age determination techniques (e.g., U-Pb and paleontological correlations; Cooper, 2017) . However, the age determinations, together with stratigraphic relationships, undoubtedly demonstrate that the trachytic volcanic products were generated at the final stage of the Eocene magmatism for the two distinct areas.
Bulk-rock geochemistry
Major and trace element compositions of thirteen trachytic lavas (four samples from Almus and nine from Yıldızeli) and two monzodioritic/monzonitic enclave samples are given in Table 2 . All units have elevated loss on ignition (LOI) values, which can alter the original bulk geochemistry of the samples (1.1-5.2 wt.%). To test the reliability of the obtained geochemical data, the chemical index of alteration (CIA; Young, 1982, 1984) and a statistical alteration approach for igneous rocks termed MFW (Ohta and Arai, 2007) are applied to the bulk geochemical analysis. CIA values of 30-45 generally correspond to unaltered basic rocks (Nesbitt and Young, 1982) . Nearly all samples are below and near a value of 50 except for one trachyandesitic sample from the Yıldızeli trachytic suite (sample #331), which gives a value of 56 for the CIA (Figure 8a) . Furthermore, the MFW approach also confirms that nearly all lavas align along the magmatic trend and are poorly affected by alteration processes except sample #331 (Figure 8b) . Therefore, the majority of our bulk-rock geochemical dataset is suitable for geochemical interpretation.
In the total alkali versus silica (TAS) diagram, all volcanic samples are plotted on the trachyandesite and trachyte fields (Figure 8c ). Samples from the Yıldızeli region are classified as trachyandesite. Hence, based on their elevated sodium content (Na 2 O -K 2 O >2% mass percent), some portion of the samples can be classified as benmoreite, latite, and trachyte according to the nomenclature of Le Bas et al. (1986) . All of the samples plotted are on, near, or above the alkaline-subalkaline divide (Figure 8c ). Monzodioritic/monzonitic enclaves are plotted on the basaltic trachyandesite and trachyandesite fields in the TAS diagram, corresponding to the plutonic equivalents of monzodiorite and monzonite (Middlemost, 1994) . Based on the total potassium to silica bivariate diagram, all samples are high-K and shoshonitic in nature ( Figure  8d ; Peccerillo and Taylor, 1976) . The Almus Group rocks are significantly more K-rich compared to the Yıldızeli samples. The samples plot on the high-K and shoshonitic fields on the Co-Th classification diagram developed for discriminating altered volcanic rocks (Figure 8e ; Hastie et al., 2007) . Based on the silica saturation index, enclaves and one trachytic sample from Yıldızeli are plotted in silica under saturated field; on the contrary, the majority of the lava flows are situated in silica oversaturated shoshonitic and potassic fields (Figure 8f) .
Contents of major oxides SiO 2 and MgO of the trachytic lavas are dispersed between 55.3-61.6 wt.% and 0.56-2.7 wt.%, respectively. Monzodioritic/monzonitic enclaves are silica-poor and magnesium-rich with respect to the trachytic lavas (SiO 2 : 53.9-56.8 wt.%; MgO: 2.4-3.9 wt.%). The high silica and magnesium contents of the enclaves relative to trachytic lavas suggest that they might represent the primitive phase of the trachytic volcanic system. Therefore, the enclaves are interpreted as basaltic trachyandesitic primitive end members in terms of their geochemical character. Major element variations from the primitive members (enclaves) to the more silicic members show that TiO 2 , Fe 2 O 3 , MgO, and P 2 O 5 values display decreasing to flat correlations with increasing silica content (Figures 9a-9d) . On the contrary, Al 2 O 3 and Na 2 O values show flat to increasing trends with increasing silica (Figures 9e and 9f) . Noticeable inflections are detected in the CaO and the Na 2 O variation diagrams near a silica content of ~57 wt.%. After that, the silica level CaO values decreased (Figure 9g) .
Trace element concentrations also show different correlations based on the increasing silica content. Compatible elements of Co and Sc show decreasing content with increasing silica (Figures 10a and 10b) . High field-strength elements (HFSEs) Zr and Th positively correlate with increasing silica content (Figures 10c and  10d) . Ba also displays similar behavior as the HFSEs but this variation is only detected for the Yıldızeli samples (Figure 10e) . The large ion lithophile element (LILE) Rb is generally scattered along the whole silica range without displaying any dominant trend (Figure 10f ). Additionally, Sr shows a flat to decreasing trend with increasing silica (Figure 10g ). On the contrary, Y displays flat to increasing trends within increasing silica (Figure 10h) .
Multielement diagrams of all samples display relative enrichments for most of the trace elements compared to the normal mid-ocean ridge basalt (N-MORB), except for the elements Ti, Yb, and Y (Figure 11a ). There are also noticeable negative anomalies that can be seen for Nb-Ta, Ba, P, and Ti relative to the other trace elements. HFSE Figure 8 ).
values of the Almus trachytic lavas (except Nb and Ta) are significantly higher relative to the Yıldızeli trachytic lavas. HFSEs Nb-Ta and Hf-Zr display lower contents compared to the LILEs and light REEs (LREEs) for all samples. Chondrite-normalized (Boynton, 1984) patterns of REEs from both regions show LREE enrichment relative to middle and heavy REE (MREE and HREE) values of the Almus samples, significantly enriched relative to the Yıldızeli region samples (Figure 11b ). There is also a noticeable negative Eu anomaly marked in the Almus trachytes, which is not significant in the Yıldızeli trachytic lavas and monzodioritic/monzonitic enclaves.
Isotope geochemistry
Sr-Nd isotopic contents of the three different samples from trachytic lavas are presented in Table 3 . The trachytic samples generally straddle the bulk silicate earth values. 
Discussion
Constraints on source of the high-K postcollisional magmatism
Mantle source areas of the postcollisional magmatic units along the Eastern Mediterranean do not have a unique composition since the geochemical budgets of the colliding plates and the postcollisional tectonomagmatic modifications along the source areas are highly variable (Lustrino and Wilson, 2007; Kirchenbaur et al., 2012; Prelević et al., 2013) . In our case, the scarcity of direct information about the source areas (e.g., xenoliths from the subcontinental lithospheric mantle) of the Early Cenozoic magmatism only allows us to determine constraints by using its magmatic manifestations. The generation of high-K postcollisional magmatism along the Eastern Mediterranean is generally linked to metasomatized mantle source areas (Ersoy et al., 2010; Kirchenbaur et al., 2012; Prelević et al., 2013; Wang et al., 2016) . The metasomatized source regions of the high-K magmatism are mainly attributed to the presence of 'metasoms' , which comprise hydrous mineral-rich (generally phlogopite-and/or amphibole-rich) cumulates such as veinlets developed within the depleted peridotitic mantle rocks, which are also shown by experimental petrological studies (Foley, 1992; Mitchell, 1995) . The generation of the 'metasoms' is mainly controlled by the reactions of different melts and/or fluids with the host peridotite. 'Metasom'-rich mantle sources generally contain different types of veins and veinlets (Pilet et al., 2011) and these veinlets can generate LILE-rich magmatic products with low-degree partial melting (e.g., Pilet et al., 2008) . These 'metasoms' can host different mineral assemblages such as phlogopite clinopyroxene, apatite, spinel, sphene, and amphibole (Foley, 1992; Conceição and Green, 2004) . On the other hand, high-K magmas can also be produced without any influence of a phlogopite in the source region, as shown in recent experimental studies (Wang et al., 2017) .
There are different geotectonic scenarios for the generation of the metasomatic source regions that give rise to high-K magmatism, such as (i) reaction of accreted and recycled terrigenous sediments (Gao et al., 2007; Prelević et al., 2008 Prelević et al., , 2013 Wang et al., 2017) together with highpressure metamorphic rocks (blueschist) (Tommasini et al., 2011) with peridotitic lithologies in fossil mantle wedge settings and (ii) direct melting of continental crust during the continental collision and subduction (Zhao et al., 2009; Ersoy et al., 2010) . Postcollisional magmatic units along the Eastern Mediterranean generally mimic the arc-like geochemical signatures that are heavily influenced by the melts/fluids transported from the subducted slab (altered oceanic crust) together with subducted sediments (Ersoy et al., 2010; Kirchenbaur et al., 2012; Prelević et al., 2013) . Thus, we suggest that the trace element ratios/plots used for understanding of the evolution of the arc magmatism can also be reliable tools to investigate the presence and behavior of sedimentary melts/fluids, subduction components in mantle source areas of postcollisional magmatics. (Gülmez et al., 2013; Kasapoğlu et al., 2016) and middle Eocene volcanics from the Eastern Pontides (Kaygusuz et al., 2011; Temizel et al., 2012 Temizel et al., , 2016 Arslan et al., 2013; Aslan et al., 2014; Yücel et al., 2017) are also plotted. Data for lithospheric mantle array and MORB from Wilson (1989) and Gill (1981) . DM, HIMU, EMI, and BSE values together with CHUR (Chondritic Uniform Reservoir) lines are taken from Zindler and Hart (1986) .
Characteristics of the source area
Paleotectonic configurations of the southern part of the Pontides imply that the zone corresponding to the IAESZ was an old forearc mantle wedge at least since the beginning of the Mesozoic, which is documented by the overlapping subduction and accretion events Topuz et al., 2013; Delibaş et al., 2016; Gülmez et al., 2016) . For that reason, the character of the mantle source area of the postcollisional magmatic units along the IAESZ was possibly dictated by highly metasomatized and subduction-related signatures even without any influence of an actively subducting slab, which has also been suggested by recent studies (Yücel et al., 2017) .
Middle Eocene trachytic lavas and enclaves in both the Almus and Yıldızeli regions display a low MgO % and a low Mg# number (avg. 36; min. 20; max. 61) together with low Ni and Cr contents (Table 2) , which can be attributed to the possibility that they are differentiated or evolved volcanic products rather than primary mantlederived melts. Therefore, development of the high-K potassic magmatism in our case should be derived from at least two different development stages from their source region to the extrusive stages. The first stage must create the metasomatized mantle source area, which can contain hydrous mineral phases (e.g., phlogopite), and the second stage should include partial melting, fractional crystallization (FC), and/or assimilation of the newly formed metasomatized source itself, which gives rise to differentiated lavas in our dataset. In order to understand the first-stage events, Ba, Th, Zr, and Nb elements and isotopic data can be used to assess the first-order magmatic processes that modify the source region by subducted slabrelated and/or sedimentary melt/fluid components.
All trachytic units from the Almus and Yıldızeli areas show strong enrichment of LILEs and LREEs in MORBnormalized element diagrams compared to HFSEs, which corresponds to a subduction-related origin (Hawkesworth et al., 1997) . On the other hand, the HFSE elements Nb-Ta display clear negative patterns, which may correspond to a clear subduction component in the source area (Pearce, 1983) , although similar patterns can be developed by assimilation of the continental crust.
The REE and multielement diagrams indicated that trachytic lavas and enclaves from the Almus and Yıldızeli areas resemble those from subduction-modified enriched sources rather than normal asthenospheric mantle. The subduction modification can be explained by a lithospheric mantle source area previously fluxed/ enriched by subduction-related and/or intraplate-related modifications. In order to better constrain the source characteristics, we used the Ta/Yb vs. Th/Yb bivariate diagram, which can be used to check the behavior of the subduction-related magmatic units, together with different oceanic basaltic lithologies (Figure 13a) . We plotted all of our data and did not exclude samples even if they showed very low MgO values. All the trachytic lavas and enclaves plotted above the mantle metasomatism array and displayed clear subduction enrichment in their source regions (Figure 13a) . However, the values of our rocks are similar to the upper continental crust values of Taylor and McLennan (1985) and they are probably affected by fractional crystallization and assimilation-fractional crystallization (AFC) of more basic magmatic units.
In order to check the possible subducted slabderived melts together with the sedimentary-related melt contributions in the source area we use several bivariate diagrams to investigate the agents that possibly modify the source area. We plotted the global subducted sedimentary units (GLOSS) values in the Ta/Yb vs. Th/Yb diagram since there are no clear data on the subducted sedimentary geochemistry along the IAESZ for pre-Cenozoic time (Figure 13a ). Only small portions of our data match with the GLOSS values, but this diagram does not totally rule out the possibility of sedimentary-related melt material in the source region.
In the arc-related series, LILEs such as Ba are preferentially derived from the hydrous melts/fluids of the subducted slab (altered oceanic crust); on the other hand, Th is generally sustained from the subducted sedimentary units (Hawkesworth et al., 1997) . In our case, most of the rocks are influenced by sedimentary-related melts rather than a subducted slab-like component with high Th values and low Ba/Th ratios (Figure 13b ). Almus samples have higher Th contents compared to the samples from the Yıldızeli area. The Th/Yb vs. Ba/La diagram also confirms the greater contribution of sedimentary-related melts over the subducted slab-like component ( Figure  13c ). Additionally, Ba/Rb ratios, 1.7-14.1 in our samples, are significantly higher than the fluid rich metasomatized mantle source region (≤1; Wang et al., 2004 ; these are 1.7-2.4 for Almus samples and 4-14.1 for Yıldızeli samples).
Fluid-mobile elements such as La can also be used to check the fluid-dominated source enrichment relative to the rather immobile elements Yb, Zr, and Nb (Kessel et al., 2005) . In the La/Yb vs. Zr/Nb diagram, enrichment of the source by a subducted slab-like component can be tracked by the high ratios of La/Yb compared to normal MORB (Figure 13d ). High Zr/Nb values can also be interpreted as less effective source modification by a subducted slablike component or a more depleted mantle source region before the overprinting of the subduction components, as shown by Kirchenbaur et al. (2012) . Almus trachytic lavas display higher ratios of Zr/Nb (17-18) and lower La/Yb (11-14) compared to the both Yıldızeli trachytic lavas and enclaves (Zr/Nb: 6-9; La/Yb: 12-27) ( Figure  13d ). The higher La/Yb values of the source region of the Yıldızeli trachytic lavas may show that the source region of these lavas has much more prominent subducted slabderived modifications compared to the Almus trachytes. Nonetheless, sedimentary melts/fluids more dominantly modify the source area compared to the subducted slablike component and both areas have been generated from a similar mantle source region.
The data outlined above show that the source areas of all trachytic lavas have an enriched mantle source, which is heavily fluxed by sedimentary melts/fluids.
Composition and partial melting of the metasomatized source area
The mineral content of the metasomatized source area can be investigated by the variations of LILE pairs, as suggested by Duggen et al. (2005) . Rb/Sr and Ba/Rb ratios are affectively used to constrain two possible metasomatic mineral phases such as phlogopite and amphibole in the source region. The high Rb/Sr values from the Almus trachytes support the presence of phlogopite as a stabilized phase in the metasomatized source area (Figure 14a ). In addition, the less apparent influence of the amphibole mineral also indicates that both hydrous phases can be present in the metasomatized mantle source areas, as exemplified in many mantle xenoliths worldwide (Pilet et al., 2008, 2011 and references therein) .
Detection of the melt segregation depths together with the presence of spinel and/or garnet in the source area of the trachytic lavas is a challenging task since even the (Pearce, 1983) for the Almus and Yıldızeli trachytic lavas. GLOSS field is from Plank and Langmuir (1998) . Upper crustal values from Taylor and McLennan (1985) . b) Th vs. Th/Ba plot to discriminate between the effects of subducted slab-related fluids and sediment-related melts together with the field of arc basalts (Hawkesworth et al., 1997) . c) Ba/La vs. Th/Yb diagram constructed in a similar manner to discriminate effects of subducted slab-related and sediment-related melts (Kirchenbaur et al., 2012) . d) La/Yb vs. Zr/Nb diagram for differentiating the mantle enrichment processes (N-MORB and PRIMA fields and diagram after Münker, 2000; Kirchenbaur et al., 2012) .
primary basaltic-andesitic enclaves display very low MgO % contents. The possible presence of residual garnet in the source region can be checked by the behavior of the HREE patterns relative to the LREEs (Johnson, 1994) . In our dataset, relative depletion of the HREEs contrary to the LREE values can be supportive of the presence of residual garnet in the source area. The La vs. La/Yb ratios also confirm that residual garnet can be stored in the mantle source area of both regions (Figure 14b ; from Vigouroux et al., 2008) . However, the Dy/Yb vs. La/Yb ratios indicate that the trachytic lavas and enclaves are generally dispersed along the spinel bearing mantle areas, which can be supportive of a shallower mixed garnet-and spinel-bearing source region (Figure 14c ). Thus, additional constraints can be drawn by the chondrite normalized Dy/Yb (n) ratios. The experimental study of Blundy et al. (1998) suggests that the melts derived from garnet-bearing mantle sources have Dy/Yb (n) ratios greater than 1.06. In our case, Dy/Yb (n) ratios from the Almus region are 0.92-1.07 and the same ratios from Yıldızeli trachytic lavas are dispersed between 0.80 and 1.06. Only the basaltic-trachyandesitic enclaves from the Yıldızeli region give higher Dy/Yb (n) ratios values of 1.08-1.37. These values indicate that both regions have a mantle source that is situated largely in a spinel stability field with a small influence of the garnet in the source area together with possible metasomatic cumulate minerals of amphibole and phlogopite.
Since we argued the possibility of a metasomatized source region for the Middle Eocene trachytic lavas, we select a hypothetical metasomatized phlogopite-and amphibole-bearing garnet peridotite source from the (Vigouroux et al., 2008) . c) La/Yb and Dy/Yb diagram that discriminates garnet-and spinel-bearing mantle sources (Prelević et al., 2013) . The basaltic trachyandesitic enclaves situated between two areas can be indicative of mixed source bearing spinel and garnet together. d) Partial melting modeling of source area utilizing La/Yb vs. Tb/Yb ratios. The hypothetic source 300b is taken from Ulten region metasomatized peridotites (Scamberullli et al., 2006) . Only basaltic trachyandesite enclaves are plotted to check the first-order generation of the trachytic volcanism. Kd values and other parameters are given in Table 4 . F: Degree of melting.
Ulten Zone, Italian range (sample #300b of Scambelluri et al., 2006) to model the possible partial melting processes since there are no documented mantle xenoliths in Eocene magmatism along the IAESZ range.
Also, we only try to constrain the geochemical budget of the basaltic trachyandesitic enclaves, since the majority of our samples are not primary mantle melts and they probably represent the fractionated derivatives of these more basic/ primitive enclaves. We used a partial melting model based on the equations described by Shaw (1970) for nonmodal batch melting. We used different REE pairs to understand the partial melting processes since they can be easily obscured by the degree of partial melting. We check different partial melting processes for the different compatible and incompatible trace element but we only present La/Yb vs. Tb/Yb diagrams to explain the processes for a simple bivariate diagram-based model. We also attempted several different spinel and garnet lherzolite compositions, but none of them give satisfactory results (not shown).
The mineralogy of the starting samples from the Ulten Zone (sample #300b, Scambelluri et al., 2006) contains amphibole + orthopyroxene + garnet + olivine + spinel and phlogopite minerals. The parameters used in partial melting modeling are given in Table 4 .
The results of our petrological modeling indicate that melting of mixed products of 3% and 9% garnet-bearing metasomatized source area can give rise to the development of first-order enclaves in our trachytic lavas (Figure 14d) . Therefore, partial melting modeling is also supportive of a possible metasomatized source area for the development of the first-order products of the trachytic volcanism. However, since the source rock and the melting parameters are highly ambiguous (devoid of physical and thermodynamic parameters), we will not draw any additional constraints for the source characteristics. 6.4. Evaluation of bulk geochemical data, fractional crystallization, and assimilation processes Trachytic lavas in our dataset have high silica and low magnesium contents and probably correspond to the evolved derivatives of a more basic system. A first-order approximation of fractional crystallization, assimilation, and magma mixing processes can be detected by the trends and inflexions of different major and minor oxides relative to a common differentiation tracker (silica and/ or magnesium). The relative decreases of TiO 2 , Fe 2 O 3 , MgO, Co, and Sc relative to the increasing silica content probably reflect the fractionation of ferromagnesian minerals such as olivine and pyroxene and possible oxide phases such as magnetite. Thus, the small kink in CaO values after the 57% silica level may be controlled by modal differences of clinopyroxene and plagioclase in the porphyritic trachytic lavas of the Yıldızeli region. Slightly positive to flat behavior of the Na 2 O is probably related to the K-feldspar fractionation. In addition, decreasing P 2 O 5 values with increasing silica are closely related to the apatite fractionation.
Positive behavior of the Th and Zr with increasing silica content may be linked to fractionation of the minor accessory phases such allanite and/or zircon. However, these phases are not detected in the petrographic investigations. Scattered Ba, Sr, and Rb values with increasing silica can be explained by plagioclase, K-feldspar, and phlogopite fractionation. The negative Ba contents in N-MORB normalized multielement patterns are also supportive of plagioclase fractionation. On the other hand, distinct negative Eu anomalies in REE patterns for the Almus samples are suggestive of plagioclase fractionation. Y values display flat to negative trends with increasing silica content for the Yıldızeli trachytic lavas, possibly related to amphibole fractionation. However, the Almus trachytes have more elevated Y values, possibly due to the scarcity of amphiboles.
Despite the different trace element behavior, the Almus and Yıldızeli trachytic suites show similar petrologic evolution with increasing silica content. Small differences in major oxides and trace elements are supportive of a fractional crystallization-related evolution; however, some degree of assimilation/magma mixing can also be responsible for the obtained geochemical scheme. Table 4 . Nonmodal batch melting equation parameters used in the melting models. Distribution coefficients are taken from McKenzie and O'Nions (1991) . Source mode minerals are compiled from metasomatized peridotitic rocks from the Ulten range (Scambelluri et al., 2006 
Petrological modeling of differentiation processes
To determine the petrogenetic evolution of the trachytic lavas from the Almus and Yıldızeli areas we attempted to model the fractional crystallization and assimilation related processes. First, we try to assess the extent of fractional crystallization by using compatible and incompatible element pairs. Then we use Sr-Nd isotopic data to understand the possible assimilation processes by the energy-constrained assimilation and fractional crystallization (EC-AFC) approach of Spera and Bohrson (2001) . We select compatible and incompatible elements (Th and Sc) to model the extent of fractional crystallization by a common basic member (basaltic trachyandesitic enclaves from Yıldızeli) (Figure 15a) . Then we calculate possible Rayleigh fractional crystallization trends from different modal mineralogies (shown in Figure 15a ) with different partition coefficients. According to our modeled curves, all trachytic lavas from both areas plot between curves C3 (10% Amp; 10% Cpx; 70% Plag; 10% San) and C5 (15% Cpx; 55% Plj; 30% San), excepting only two samples. One of these is plotted along the more acidic C1 curve and the other on the more basic C6 curve. The different behaviors of these curves can be related to the different assimilation/magma mixing degrees and might be related to the alteration processes. Spera and Bohrson (2001) . The starting composition is taken from an older basic series sample (Göçmengil et al., 2016) . The thermal and compositional parameters used in the equation are given in Table 5 .
Our numerical modeling demonstrates that the FC of the basaltic trachyandesitic primary magma (magma mush) is the main dominant mechanism for the development of our trachytic lavas (see Figure 15a ). However, a small degree of assimilation-related modifications are also investigated since the trachytic lavas contain a significant amount of xenocrysts.
EC-AFC modeling is a more convenient tool compared to the other approaches because it also includes thermodynamic and physicochemical parameters, which are largely ignored by the bivariate plot-based approaches. We used Sr-Nd isotopic data from our three trachytic lavas together with basaltic trachyandesitic lava as a starting composition from the first-episode lava series in our own dataset (Figure 15b ; Göçmengil et al., 2017) . We made several attempts with different possible assimilants such as metamorphic units from the IAESZ and the Tokat Massif to better evaluate the assimilation processes with different temperatures (300, 400, 600 °C). However, the only reliable evolution scheme was obtained from the Cretaceous granitoid suite of Köksal et al. (2013) . Therefore, we use an Upper Cretaceous granitoid from the CACC (Köksal et al., 2013) for the assimilation agent. Physicochemical parameters and compositions are presented in Table 5 .
The Ma* values in the algorithm of Spera and Bohrson (2001) , which correspond to the mass of anatectic melt assimilated during the assimilation processes, show that the 1% crustal assimilation of the crustal rocks can give rise to the development of the Almus trachytes, which occur in negligible amounts (Figure 15b ). On the other hand, the isotopic variation of the Yıldızeli region can be generated by the 5%-6% assimilation of a crustal assimilation, which is also supported by different xenocrystic assemblages detected in the petrographic thin sections (Figure 15b) .
EC-AFC modeling also supports that FC is a more dominant process relative to assimilation. The generation of both trachytic suites from the Almus and Yıldızeli areas is mainly controlled by fractional crystallization of similar parental basaltic trachyandesitic (monzodioritic) magma mush and minor assimilation during evolution. The assimilation degree is much higher in the Yıldızeli trachytic lavas compared to the Almus trachytes, which is revealed by elevated assimilation Ma* values.
Geodynamic implications
Eocene magmatism along the IAESZ developed along both sides and along the suture zone itself. The Early Eocene phase is marked by adakitic-dominated magmatism, which was more localized along the Eastern Pontides region (Topuz et al., 2005; Eyüboğlu et al., 2011; Karslı et al., 2011) . The Middle Eocene volcanic units are much more widespread compared to the Early Eocene magmatic units and they can be traced through the Balkan range (Marchev et al., 2004) , to northern Anatolia (Keskin et al., 2008 and references therein) and the Caucasus (Sahakyan et al., 2016) . However, there has been no consensus reached so far regarding the main tectonomagmatic driving engine of the magmatism through the Early Cenozoic time along the IAESZ range.
Different hypotheses have been suggested for the generation of the Early Cenozoic magmatism along our study areas and surrounding regions (Central and Eastern Pontides) such as slab break-off (Keskin et al., 2008) , delamination (Arslan et al., 2013; Temizel et al., 2016) Göçmengil et al. (2017) . Assimilant values are taken from Köksal et al. (2013) thickening and melting of continental crust (Topuz et al., 2005) , and direct generation by a subducting lithospheric slab (Eyuboglu et al., 2016) . The data presented above give a clear explanation of the possible generation processes of the trachytic volcanism along the IAESZ; hence, it is not feasible to construct the whole-scale geodynamic evolution of the Early Cenozoic evolution of the region. On the other hand, with the current data from the literature, we can place some limitations on the geodynamic processes that dominated during the Early Cenozoic period along the eastern part of the IAESZ.
The absence of high-pressure metamorphism during the Eocene along the southern part of the Pontides and the surrounding crustal blocks means that the possibility of subduction-related magmatism is not feasible for the studied units. In addition, a lithospheric-scale geodynamic tectonomagmatic event (e.g., delamination and/or lithospheric removal) seems much more plausible rather than a localized (slab-break off/tear) tectonomagmatic event since similar units are dispersed along the different parts of the Central and Eastern Pontides (Keskin et al., 2008; Arslan et al., 2013; Yücel et al., 2017) .
First-stage basic volcanism together with the late-stage trachytic suites in our case display generally well-defined trends in geological maps. First-episode basic volcanic units display E-W (Yıldızeli) and NW to SE (Almus) directions along their lengths. Additionally, trachytic dykes, plugs, and stocks from the Almus and Yıldızeli regions show NW-SE, NE-SW, and E-W orientations. The generation of these orientations was probably controlled by the extensional tectonics active along the whole scale of the Central and Eastern Pontides throughout the Middle Eocene time interval (Yilmaz et al., 1997a; Keskin et al., 2008; Arslan et al. 2013) . The generation of this extensional phase is interpreted as extensional collapse of the thickened continental crust along the IAESZ (Topuz et al., 2011) ; hence, similar extensional tectonics can also be triggered by delamination and lithospheric removal processes, which are exemplified in many regions worldwide (Sierra Nevada: Elkins-Tanton and Grove, 2003; Central Andes: Ducea et al., 2013) .
After the beginning of this extensional phase, the first indications of the crustal-scale thinning are marked by shallow marine sedimentary successions that developed along both the Almus and Yıldızeli areas. During the later stages of these extensions, metasomatized lithospheric mantle became thinned and started to partially melt, giving rise to voluminous Middle Eocene magmatism along both sides of the suture zone (Figures 16a and  16b ; Yilmaz et al., 1997a; Keskin et al., 2008) . The first episode of Middle Eocene magmatism is represented by the basic to intermediate volcanic products along the both the Almus and Yıldızeli regions (Figure 16a ; Göçmengil et al., 2017) . During the generation of the first episode, basaltic-trachyandesitic magma mush also developed along a regional scale, which acted later as parental magma chambers for the trachytic volcanism for both areas.
The late-stage trachytic volcanism along both the Almus and Yıldızeli regions was generated at the final stages of the extensional phase along the IAESZ. Freshly developed basic to intermediate crystal mush at the Eocene (~44 Ma: Göçmengil et al., 2017) of both areas was possibly reactivated by extensional cracks during the last phase and developed along localized extensional faults (~41-40 Ma) (Figures 16c and 16d) , which is also supported by geological mapping. The extensional tectonics probably helped decompression in the upper crustal magma chambers. Decompression and sudden disruption in the upper crustal levels possibly reactivated the semimolten magma mush and gave rise to the development of fractional crystallization processes together with minor assimilation in both regions (Figures 16c and 16d ).
Conclusions
The Almus and Yıldızeli areas contain Middle Eocene basic to intermediate volcanism together with late-stage trachytic stocks, dikes, and plugs. Generation of the basic and trachytic volcanism was probably governed by extensional tectonics mainly controlled by delamination and/or lithospheric removal-related processes. The mantle source of the volcanism has a garnet-and spinel-bearing mixed metasomatized region that also contains hydrous minerals of amphibole and phlogopite. Partial melting of the metasomatized source region gave rise to the first-stage basic-intermediate (basaltic trachyandesitic) crystal mush sampled by the enclaves in the Yıldızeli region. Generation of trachytic lavas was probably related to the reactivation of the first-stage basic-intermediate crystal mush by extensional faulting and magma chamber decompression.
The geochemical evolution of the trachytic lavas from the Almus and Yıldızeli regions was largely controlled by the fractional crystallization processes. However, small degrees of assimilation of the upper crustal granitoid of CACC-like material may have given rise to development of the geochemical patterns of both suites. Assimilation in the Almus trachytes occurred in negligible amounts, whereas assimilation in the Yıldızeli trachytic lavas is more apparent (5%-6% assimilation of granitoid), which is also supported by the xenocrystic assemblages in the petrographic studies.
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